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Executive Summary

In September of 1998, Black and Veatch Special Projects Corp. (BVSPC) was tasked by
the United States Environmental Protection Agency (USEPA), Region V to revise a human health
risk assessment performed by ENVIRON Corporation for the American Chemical Services
(ACS)site according to USEPA comments dated August 19, 1998 (USEPA 1998e). Inaddition,
BVSPC was tasked by USEPA to place all tables supporting the risk assessment into the Risk
Assessment Guidance for Superfund (RAGS), Part D format (USEPA 1998a]n accordance
with the aforementioned USEPA tasks, this risk assessment depends largely upon the original
ENVIRON ACS Risk Assessment (RA) for much of its form, content, and methodology.
Significant portions of the ENVIRON RA text, where in conformity with USEPA methodology,
are reproduced and referenced here. Likewise, the figures contained in the ENVIRON report are
reproduced, referenced, and contained within. However, all the tables following the text of this
report are not ENVIRON's or modified ENVIRON tables. BVSPC regenerated all the tables de
novo from the environmental sampling data.

The ACS site is located at 420 South Colfax Avenue, in the Town of Griffith, Indiana. ACS,
which owns approximately 26 acres of the Site and leases another four acres from CSX, began
solvent recovery operations at the Site in May 1955. The area around the site has historically been
developed for industrial and commercial uses and is referred to as the "eastern portion of the
Town" in the Master Plan for the Town of Griffith, Indiana (i.e., including all lands east of Broad
Street between the Penn Central and C & E Railroads). The entire "eastern portion of the Town,"
including the Site, is currently zoned for industrial use. A map showing the location of the Site is
provided in Figure 3-1. For the purposes of the baseline human health risk assessment, the
evaluated on-Site and off-Site areas have been divided into the eight exposure areas shown in
Figure 3-2 and described in greater detail in Section 3.2. These eight exposure areas are:

On-Site Areas

* Areal: On-Site Containment and Still Bottoms/Treatment Lagoon Area
»  Area2: Off-Site Containment Area
* Area3: Kapica-Pazmey Area

* AreadA: Wetlands Area
* Area4B: North Area
Off-Site Area

* AreaSA: Off-Site - East
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* Area5B:  Off-Site - North

 Area6: Off-Site - West

The exposure populations evaluated for risk of exposure to soil, sediment, surface water, and
groundwater in these areas are as follows:

*  On-site routine workers

*  On-site utility workers

*  On-site construction workers

*  On-site trespassers

»  Off-site residents (child and adult)

»  Off-site construction workers

»  Off-site commercial workers

USEPA Directive 9355.0-30 states that cumulative site cancer risks of less than 1 in 10,000
(1 x 10*) or hazard indices less than 1 indicate that remedial action is generally unnecessary unless
on-site levels of a contaminant exceed chemical specific standards (e.g., MCLs, maximum
contaminant level goals, etc.) or there are "imminent and substantial” adverse environmental impacts
(USEPA 1991b). Almost all On-site and Off-site receptor populations evaluated in this risk
assessment exceed a total cancer risk of 1x10™ and/or a hazard index of 1. The only exceptions
are the central tendency trespassers in Areas 4A and 4B and the central tendency adult residents
in Area 6. The receptor populations with the highest cancer risk and/or hazard index in each of
the eight exposure areas are described below.

The receptor population with the highest cancer risk in On-site Areas 1,2, 3, and 4B is the
utility worker. The cancer risks for utility workers ranged from 3x102to 2x10™, The recéptor
population with the highest hazard indices in On-site Areas 1, 2, 3, and 4B is the construction
worker. The hazard indices for construction workers ranged from 4,300 to 9,300. Onsite
workers (includes routine and utility workers) exposed to site-wide groundwater have a cancer risk
of 3x10™" and a hazard index of 19. Trespassers are the maximum exposed receptor population
in Area4A with a cancerrisk of 2x10%and a hazard index of 4. In Areas 5A and 6, the maximum
exposed populations are residents (excess lifetime cancer risks ranging from 5x10°to 7x10*) and
child residents (hazard indices ranging from 3 to 580). The maximum exposed populations in Area
5B are commercial workers (cancer risk of 5x107%) and construction workers (hazard index of
420).

The risks and hazard indices discussed in the preceding paragraph are generated by a limited

list of organic and inorganic contaminants. Thisrisk assessment determined that the following
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organic contaminants are present on-site and off-site at relatively high concentrations (i.e.,

concentrations which, collectively, or individually, generate cancer risks or hazard indices in one

or more exposure populations greater than 1 x 10 or 1, respectively). The sample locations of

the maximum detection (Figure 3-3 and 3-4) for each contaminant identified below follows in

parentheses.

ACS RA

Area 1 Surface and Subsurface Soil

Aroclor - 1242 (TP02-03)
Aroclor - 1254 (TP0O2-03)
Benzene (TP02-03)
Chloroform (TP06-04)
Tetrachloroethene (TP02-03)
Toluene (TP02-03)
Trichloroethene (SB92-03)
1,1,1-Trichloroethane (TP07-03)
Area 2 Surface and Subsurface Soil
Acetone (SA04-0)
Aldrin (SB39-10)
Aroclor 1254 (T12-S and SB37-10)
Aroclor 1260 (SA02-S and SB78-07)
Chloroform (SA04-0)
Tetrachloroethane (SA04-0 and SA04-S)
Toluene (SA04-0)
1,1,1-Trichloroethane (SA04-0)
Area 3 Surface and Subsurface Soil
Acetone (SB30-10)
Aroclor 1242 (TPO1-03_5)
Aroclor 1248 (SB48-01 and KP01-S)
Aroclor 1254 (SB48-01 and SB30-10)
Aroclor 1260 (SP02-S)
Bis (2-ethylhexyl) phthalat¢SB30-10)
Benzene (SB30-10)
Ethylbenzene (SB30-10)

ES-3

46517



Tetrachloroethene
Toluene
Trichloroethene
4-methyl-2-pentanone

1,1,1-Trichloroethane

* Area 4B Sediment
Aroclor 1254

*  Area 5A Surface Soil
Aroclor 1254

«  Upper Aquifer (On-Site)

Aroclor 1248
Benzene
Ethylbenzene

Toluene

—— R

(SA02-03 and SB30-10)
(SB30-10)
(SA02-03 and SB30-10)
(SB30-10)
(SB30-10)

(ST11-101)
(SS02-001)
(MWO04)
(MW03)

(MWO5)
(MW03)

*  Upper Aquifer (Off-Site, Area SA)

Benzene

(MW06)

Bis (2-ethylhexyl) phthalatéMW06)

Di-n-octyl phthalate
Ethylbenzene
Pentachlorophenol

Xylene

(MWO6)

(MWO06)
(MWO6)
(MWO06)

»  Upper Aquifer (Off-Site, Area 5B)

Benzene

* Lower Aquifer (On-Site)

Ammonia

Benzene

Bis (2-chloroethyl) ether

(MW48)

(MW09)
(MWO09)
(MW09)

Bis (2-ethylhexyl) phthalatéMW23)
*  Lower Aquifer (Off-Site, Private Wells)

Chloroform

(PWC-01)

*  Lower Aquifer (Off-Site, Monitoring Wells)
Bis (2-ethylhexyl) phthalatMW36)
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The off-site private wells in Area SA are used to evaluate current risks to residents using the
lower aquifer. The off-site monitoring wells in Area 5A are used to evaluate future risks to
residents using the lower aquifer. The on-site lower aquifer wells were used to evaluate future
exposure to downgradient commercial workers (e.g., car wash). The receptor populations with
the highest carcinogenic risks and noncarcinogenic risks in each area are discussed in Section 5.0.

The following inorganics were discovered on-site and off-site at concentrations high enough
to generate cancer risks in one or more receptors greater than 1 x 10 or hazard indices greater
than 1:

* Area 1 Surface and Subsurface Soil

Antimony (TP06-04)
Beryllium (TP06-04)
Cadmium (TP06-04)

*  Area 2 Surface and Subsurface Soil
Antimony (DS01-S)
Cadmium (DS01-S)
Chromium (DS01-S)

* Area 3 Surface and Subsurface Soil
Antimony (SA02-03 and SB30-10)
Barium (SB30-10)
Cadmium (SA02-03 and SB30-10)
Copper (SB30-10)

*  Area 5A Surface Soil
Antimony (8502-01)

* Area 6 Sediment
Arsenic (SD13-01)
Iron (SD14-01)

*  Upper Aquifer (On-Site)

Arsenic MWO05)
Beryllium (MW48)

*  Upper Aquifer (Off-Site, Area 5A)
Arsenic (MWO06)
Antimony (MW06)
Iron (MWO06)
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Manganese (MWO06)

»  Upper Aquifer (Off-Site, Area 5B)
Beryllium (MW48)

* Lower Aquifer (On-Site)

Arsenic (MW52)
Barium (MW53)
Cadmium (IW6)
Chromium (MW100C)
Iron 4 (MW24)
Manganese (MW24)

»  Lower Aquifer (Off-Site, Private Wells)
Antimony (PWX-01)
Arsenic (PWS-01)
Iron (PW02)
Manganese (PWK-01)
Zinc (PWO-01)

* Lower Aquifer (Off-Site, Monitoring Wells)
Arsenic (MW28)
Barium (MW22)
Beryllium (MW28)
Chromium (MW28)
Iron (MW50)
Manganese (MW36)
Nitrate MW07)
Thallium (MW22)

All of the inorganics in the above well locations are less than their corresponding federal MCL
except arsenic in MW-52 at a concentration of 130 ug/L (MCL = 50 pg/L) and cadmium in IW-6
at 36 ug/L. (MCL =5 pg/L).

In addition to the inorganics listed above, lead was also evaluated. The results of the
evaluation are as follows:

*  Thecurrent child exposure to lead in Area SA private wells is slightly above USEPA

acceptable levels due to a lead concentration of 22.6 pug/L in private well PWD-01.
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*  Future child exposures to lead in Area SA monitoring wells are below USEPA
acceptable levels.
»  Current/future fetal blood lead levels of current/future routine workers in Areas 2 and 3
exceed USEPA acceptable limits due to their parents exposure to lead in soil (0-10 feet).
»  Future fetal blood lead levels of construction workers in Areas 1, 2 and 3 exceed
USEPA acceptable limits due to their parents exposure to lead in soil (0-4 feetand 0-10
feet).
*  Future fetal blood lead levels of trespassers exceeded USEPA acceptable limits only in
Area 3 due to their parents exposure to lead in soil (0-10 feet).
Areas 1,2 and 3 contain buried waste and drums that have never been fully characterized.
These drums represent a potential risk of acute exposure or explosion from general
deterioration/mixing of contents and from vehicular puncture. In order to quantitatively estimate

the risk associated with these exposures in these areas, further investigation would be required.
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1.0 Introduction

In September of 1998, Black and Veatch Special Projects Corp. (BVSPC) was tasked
by the United States Environmental Protection Agency (USEPA), Region V to revise a Risk
assessment performed by ENVIRON Corporation for the American Chemical Services
(ACS) site according to USEPA comments dated August 19, 1998 (USEPA 1998¢). In
addition, BVSPC was tasked by USEPA to place all tables supporting the risk assessment
into the Risk Assessment Guidance for Superfund (RAGS), Part D format (USEPA 1998a).

In accordance with the aforementioned USEPA tasks, this risk assessment depends
largely upon the original ENVIRON ACS risk assessment (RA) for much of its form,
content, and methodology. Large portions of the original RA text, that conformed to USEPA
guidance, are reproduced and referenced here. Likewise, the figures contained in the
ENVIRON report are reproduced, referenced, and contained within. All tables following the
text of this report however, do not depend upon ENVIRON's RA for their genesis, but are
generated by BVSPC de novo from the sampling data.

The risk assessment process used is the methodology authorized by the Comprehensive
Environmental Response, Compensation, and Liability Act (CERCLA) of 1980 as amended
by the Superfund Amendments and Reauthorization Act (SARA) of 1986 (i.e. Superfund
program) for characterizing the nature and extent of risks posed by uncontrolled hazardous
waste sites and for evaluating potential remedial options. This report was prepared under
contract number 68-W5-0004 (RAC VII program), USEPA work assignment number 029-
ROBE-05J7.

The structure of this risk assessment report complies with the USEPA’s Risk
Assessment Guidance for Superfund Volume I (Parts A, B, and C) (1989a). It has also been
formulated under the guidance of the Office of Solid Waste and Emergency Response
(OSWER) Directive 9285.6-03 entitled "Human Health Evaluation manual, Supplemental
Guidance: Standard Default Exposure Factors (USEPA, 1991a)," and USEPA's OSWER
Directive 9285.7-081 entitled "Supplemental Guidance to RAGS: Calculating the
Concentration Term" which promulgates the use of a 95 percent upper one-sided confidence
limit (USEPA 1992d). The risk tables necessary to support this risk assessment have been
generated and formatted according to USEPA's new Risk Assessment Guidance for
Superfund: Volume I Human Health Evaluation Manual, Part D, "Standardized Planning,
Reporting and Review of Superfund Risk Assessments" (USEPA 1998a).
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The ACS NPL Site (the Site) is located at 420 South Colfax Avenue and includes the
ACS property, the former Kapica-Pazmey property, and approximately four acres leased by
ACS from CSX Corp. Historical activities at the Site have included solvent recovery,
chemical manufacturing, incineration of industrial waste, and disposal of hazardous
substances. The Site is currently zoned general industrial, and an active chemical
manufacturing facility is currently located on a portion of the ACS property and leased CSX
property (ENVIRON 1998).

The Site was placed on the NPL on September 21, 1984, and a Remedial Investigation
(RI) and Feasibility Study (FS) were completed in June 1991 (Warzyn, Inc. 1991a) and June
1992 (Warzyn, Inc. 1992), respectively. USEPA's Record of Decision (ROD) for the Site
was issued in September, 1992 (USEPA 1992a). A Baseline Human Health Risk
Assessment (BRA) was prepared by Warzyn Inc. (1991b) as part of the RI/FS, and reportedly
served as the basis for the development of remediation levels included by USEPA in the
ROD. A unilateral Administrative Order for Remedial Design and Remedial Action
(RD/RA) was signed by USEPA Region 5 in September 1994 (USEPA 1994a). Activities
at the Site since the ROD was issued include installing a perimeter groundwater containment
system (PGCS); installing a barrier wall and extraction system (BWES); collection of
additional characterization data; conducting soil treatability studies; and placing an additional
one-foot clay cap over the Off-Site Containment Area.

Although the BRA was conducted during the RI/FS, USEPA believes that it is
reasonable to revise it due to several factors. In the six years since the RI/FS was completed,
a substantial amount of new data have been collected at the site. USEPA has promulgated,
in the RAGS Part D guidance, a revision of the required Superfund risk assessment format
named the Technical Approach for Risk Assessment (TARA) Standard Tables (USEPA
1998a). In addition, in contrast to the conservative assumption made in the original BRA
that residential development may occur on the site in the future, recent information suggests
that it is reasonable to assume that future land use at the site will remain industrial
(ENVIRON 1998). The purpose of this revised baseline risk assessment is to evaluate
potential risk to human health based on consideration of all currently available site data, the
latest USEPA risk assessment methodologies, input assumptions consistent with site
conditions, and all other relevant regulatory guidance. This baseline risk assessment
evaluates potential risk under current and reasonably anticipated future conditions at and
surrounding the site in the absence of corrective measures and institutional controls. The
procedures for evaluating the available site characterization data for useability in the risk
assessment and for identifying contaminants for quantitative evaluation also follow USEPA
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guidance. The procedures and results of the data evaluation and contaminant identification
are presented in Section 2.

Section 3 presents the detailed conceptual site model and the approaches used to assess
exposures to the contaminants identified in Section 2. It presents: (1) a description of the
current and reasonably anticipated future exposure setting on and surrounding the site; (2)
potentially exposed populations consistent with current and reasonably anticipated future
conditions; (3) potential pathways for on-site and off-site exposures; (4) estimates of
contaminant concentrations in each environmental medium at potential points of exposure;
and (5) estimates of contaminant intake for each potential exposure pathway. Section 4
presents the toxicity values that are used to evaluate potential cancer risks and chronic (i.e.,
long-term) noncancer hazards associated with the potential exposures estimated in Section
3. It presents the sources of the toxicity values for the contaminants identified in Section 2,
as well as methods for evaluating contaminants lacking USEPA-derived toxicity values.

Section 5 combines the results of the exposure assessment and toxicity assessment to
estimate potential cumulative cancer risk and noncancer hazards for each of the exposure
pathways identified in Section 3.

Section 6 presents qualitative and quantitative analyses of uncertainties for key aspects
of the baseline risk assessment.

Section 7 details the references cited in this report. All tables and figures are presented
atthe end of the text. Additional information supporting the revised baseline risk assessment
is provided in Appendix A, which presents a detailed evaluation of future land use at the site.
Toxicity profiles of each chemical of concern at the site are presented in Appendix B.
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2.0 Evaluation of Site Characterization Data

The analytical data collected to characterize soil, groundwater, sediment, and surface

water at and surrounding the site are evaluated in this section to identify the contaminants

appropriate for quantitative human health risk assessment. The range of contaminant

concentrations in various environmental media are also presented.

Site characterization data considered in the draft baseline risk assessment are discussed

in the following reports prepared by Montgomery Watson (formerly Warzyn, Inc.):

Remedial Investigation Report. June 1991 (Warzyn, Inc., 1991a);

Supplemental Soil Sampling Investigation. August 1993 (Warzyn, Inc., 1993);
Pre-Design Work Plan. August 1995 (Montgomery Watson 1995);
Dewater/Barrier Wall Alignment Investigation Report. March 1996 (Montgomery
Watson 1996a);

Wetland Technical Memorandum (Phase I). July 1996 (Montgomery Watson
1996b);

Upper Aquifer Investigation Technical Memorandum (Phase [). March 1996
(Montgomery Watson 1996¢);

1996 Groundwater Sampling Results Report. January 1997 (Montgomery Watson
1997a);

Wetland Technical Memorandum (Phase II). February 1997 (Montgomery Watson
1997b);

Groundwater Monitoring Report. March 1997 (Montgomery Watson 1997c);
Upper Aquifer Investigation Technical Memorandum (Phase II). July 1997
(Montgomery Watson 1997d);

Lower Aquifer Investigation Technical Memorandum. July 1997 (Montgomery
Watson 1997e);

June 1997 Groundwater Sampling Results Report (Montgomery Watson 1997f);
September 1997 Groundwater Sampling Results Report (Montgomery Watson
1998a); and

December 1997 Groundwater Sampling Results Report (Montgomery Watson
1998b).

Data from these investigations were compiled and provided in electronic format by

ENVIRON for use in the risk assessment. The following additional characterization data
collected by BVSPC (on behalf of USEPA), have also been included in the risk assessment:

ACS RA

Fire Pond Soil Analytical Results. January 1997 (BVSPC 1997a);
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*  Results of the December 1996 Outfall Surface Water Sample. February 1997
(BVSPC 1997b);

*  Analytical Data Comparison of the March 1997 Groundwater Sampling Results.
July 1997 (BVSPC 1997¢);

»  Results of the April 1997 Driveway Surface Water Sample. August 1997 (BVSPC

1997d); and

*  Results of the April 1997 Groundwater Sample from ATMW-4D (BVSPC 1997d).

Supplemental soil and sediment sampling was conducted in July and September 1997.
Data from these analyses have also been considered in the assessment, including:

*  Soil and waste samples collected during the Materials Handling and Treatability

Study (Focus Environmental 1997);
»  Surface soil samples collected by Montgomery Watson at the ACS facility
(Montgomery Watson 1997g);

»  Sediment samples collected by USEPA west of the site (BVSPC 1997¢); and

»  Surface soil samples collected by USEPA east of the site (BVSPC 1997¢).

In the supplemental sampling, sediments were analyzed for semivolatile organics and
pesticides/PCBs, and all other samples were analyzed for volatile organics, semivolatile
organics, pesticides/PCBs, and inorganics (including metals).

Tables 2-1 through 2-4 list the samples collected in soil, sediment, groundwater and
surface water from the ACS Site and surrounding areas. Samples are identified by location,
sample identification code (Sample ID), and date of collection, and are grouped by Site Area,
as described in Section 3.2, and by depth, where applicable.

Section 2.1 describes the procedures used in evaluating the useability of the validated
data and the basis for selecting contaminants of potential concern (COPC) for the
quantitative risk assessment. Section 2.2 summarizes the COPC that are included in the

exposure assessment presented in Section 3 and the toxicity assessment presented in Section
4.

2.1 Data Evaluation

The evaluation of the analytical data to identify contaminants appropriate for
quantitative risk assessment follows USEPA's Guidance for Data Usability in Risk
Assessment (USEPA 1992b) and Risk Assessment Guidance for Superfund (USEPA 1989).
Considerations relevant to the evaluation of the data include the following:
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Qualified Data

Data that were qualified as estimated during data validation (i.e., J-qualified data)
are included for evaluation. Data that were qualified as rejected during data
validation (i.e., R-qualified data) are eliminated. Measured concentrations that
were qualified as not detected during data validation (i.e., U-qualified) due to
contamination in associated quality control blanks (e..g, analytical method blanks)
are considered not detected.

Field Duplicate Samples

The highest result of duplicate samples is chosen as the representative datum for the
sample location. When only one datum in a duplicate pair had a detected
concentration, the detected concentration is chosen as the representative datum for
the sample location.

Contaminants Not Detected in Any Sample

The analytical data for each environmental medium are evaluated for contaminants
that were not detected in any sample in the medium, during any sampling event.
Contaminants not detected in any sample in a medium are excluded from the
quantitative risk assessment of that medium,

Infrequently Detected Contaminants

The analytical data for each environmental medium are reviewed for contaminants
that were detected infrequently in the medium. Contaminants detected in 5% or
fewer of the groundwater samples from a given aquifer and exposure area (as
defined in Section 3) are excluded from the quantitative risk assessment of
groundwater for that aquifer and area. Contaminants detected in 5% or fewer of the
soil, sediment, or surface water samples, respectively, from a given exposure area
(as defined in Section 3) are excluded from the quantitative risk assessment of that
medium for that area.

Major Earth Elements and Essential Nutrients

Naturally occurring elements that comprise the major elemental content of the
earth's crust and that are essential nutrients or typical components in normal diet are
excluded from the quantitative risk assessment only if they did not have toxicity
data. These elements include:

- Calcium

- Magnesium

- Potassium

- Sodium
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Each of these elements exists naturally in soil at concentrations of several percent
without posing significant public health concerns. USEPA has not established
toxicity values for these elements. Aluminum and iron, although naturally
occurring elements, do have published toxicity values and therefore are
quantitatively assessed for risk.
*  Tentatively Identified Compounds (TICs)

Both the identity and concentrations of TICs are highly uncertain (USEPA 1992c¢).
Due to the relatively large number of TICs identified in site media (i.e., over 600),
those TICs for which USEPA has developed toxicity criteria are included in the risk
assessment, unless the tentative identity matches a compound for which samples
were specifically analyzed (i.e., TCL/TAL contaminants). In those cases, the
concentration identified by the specific analysis for that compound is evaluated
instead. TICs for which no toxicity criteria are available are discussed in Section
6.2.

2.2 Summary of COPC

The contaminants in soil, sediment, groundwater, and surface water that are evaluated
in the revised quantitative risk assessment are summarized in TARA Tables 2-5-1 through
2-5-9 for soil, 2-6-1 through 2-6-5 for sediment, 2-7-1 through 2-7-4 for surface water, and
2-8-1 through 2-8-7 for groundwater. These summary tables include the following
information for each contaminant:

»  Minimum detected concentration and qualifier;

*  Maximum detected concentration and qualifier;

¢ Location of maximum concentration;

*  Detection frequency;

*  Contaminant-specific reference toxicity value;

*  Potential contaminant-specific ARAR;

* Indication of whether analyte is a COPC; and

* Reason for contaminant selection or deletion.

The exposure point concentrations (95 UCL or maximum) selected for use in risk
calculations are presented in Tables 2-9-1 through 2-9-9 for soil, 2-10-1 through 2-10-5 for
sediment, 2-11-1 through 2-11-4 for surface water, and 2-12-1 through 2-12-7 for
groundwater. The Site Areas are described in Section 3.2, and the summary statistics and
basis for the exposure point concentration (EPC) selected are described in Section 3.3.
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3.0 Exposure Assessment

The purpose of the exposure assessment is to evaluate the nature and magnitude of
potential exposures to contaminants detected at the site during the RI and subsequent site
characterization studies. The exposure assessment consists of the following components:

*  Characterization of Exposure Setting (Section 3.1);

* Identification of Potential Exposure Routes and Pathways (Section 3.2);

*  Exposure Concentrations (Section 3.3); and

* Estimation of Media Intake (Section 3.4).

The results of the exposure assessment are combined with the results of the toxicity
assessment (Section 4) to characterize potential risk (Section 5).

3.1 Characterization of Exposure Setting

In the baseline risk assessment, the exposure setting is evaluated with respect to the
general characteristics of the site and site surroundings, and potentially exposed populations,
under both current and reasonably anticipated future land use conditions. Section 3.1.1
provides a general description of the current exposure setting at and around the site. Section
3.1.2 describes the exposure setting under a reasonably anticipated future land use scenario.

Hypothetically exposed populations under current and future conditions are summarized in
Section 3.1.3.

3.1.1 Current Exposure Setting

The site is located at 420 South Colfax Avenue, in an area of the Town of Griffith that
historically has been developed primarily for industrial and commercial uses. The part of
Griffith in which the site is located is referred to as the "eastern portion of the Town" in the
Master Plan for the Town of Griffith, Indiana (i.e., including all lands east of Broad Street
between the Penn Central and C & E Railroads). The entire "eastern portion of the Town,"
including the site, is zoned for industrial use (ENVIRON 1998). A map showing the location
of the site is provided in Figure 1. For the purposes of the baseline risk assessment, on-site
and off-site areas have been divided into eight Exposure Areas, shown in Figure 2 and
described in greater detail in Section 3.2.

ACS, which owns approximately 26 acres of the site and leases another four acres from
CSX, began operations at the site as a solvent recovery facility in May 1955. Through the

nearly 42 years of continuous operation, ACS has modernized, modified, and expanded
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operations at the site. For example, in the 1960s ACS added facilities to manufacture small
batches of specialty chemicals and in the 1970s built an epoxidation plant to produce a
plasticizer. ACS currently employs over 40 full-time workers and intends to continue
specialty chemical manufacturing and epoxidation operations at the site (ENVIRON 1998).

The ACS property is bisected by the Chesapeake & Ohio (C&O) Railroad (see Figure
2, Areas 1 and 2). The active facility is located in Area 1, north of the railroad, and contains
two areas where waste drums were buried: the On-site Containment Area and the Still
Bottoms/Treatment Lagoon Area. In the On-site Containment Area, an estimated 400 to
2,500 drums containing sludge and semi-solids of uncharacterized waste are located
approximately one to five feet below ground surface (Warzyn, Inc. 1991a: Focus
Environmental 1997; GeoPhysical 1998). The Still Bottoms Pond and Treatment Lagoon
#1 were located in the mid-southern portion of Area 1 and were filled in with crushed drums
partially full of sludge materials in the early 1970s (Warzyn, Inc. 1991a). Currently, the Still
Bottoms/Treatment Lagoon Area is covered by crushed gravel, aboveground holding tanks,
and a parking lot. The surface throughout Area 1, including the On-site Containment Area
and Still Bottoms/Treatment Lagoon Area, is generally devoid of vegetation and covered by
approximately six inches of aggregate and/or coarse sand and gravel. ACS has provided
regular maintenance of this cover (ENVIRON 1998).

The undeveloped portion of the ACS property (Area 2 on Figure 2) is located south of
the C&O Railroad. This area includes the "Off-site Containment Area,” which was used for
waste disposal between 1958 and 1975, when it was bermed and capped with clay (Warzyn,
Inc. 1991a). A variety of wastes are reportedly present below the cover, including general
refuse, still bottoms, ash from the on-site incinerator, and the remains of an estimated 25,000
to 55,000 drums (Focus Environmental 1997). According to ACS, Inc., most of the drums
in Area 2 are not intact, having been punctured or crushed prior to disposal (Warzyn, Inc.,
1992, Montgomery Watson 1995). Observations in test pits (Focus 1997) confirm this.
Currently, Area 2 is generally covered by a one-foot deep clay cover and temporary spoils
piles generated during remediation activities at the site. The spoils piles have PVC
coverings. Recent observations in this area of the site have noted that the PVC coverings
have deteriorated and that the clay cap has eroded away exposing drum-tops (BVSPC
1998a). In addition, many drums have been stored above ground and uncovered in this area.

In addition to the ACS property, the site includes two acres that also have a history of
industrial use. These two acres are located south of the ACS property and adjacent to the
Griffith Municipal Landfill (Area 3 on Figure 2). Kapica Drum, Inc., began drum

reconditioning operations on this portion of the site in 1951. Pazmey Corporation bought
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the property in February 1980 and continued drum reconditioning operations until March
1987, when Darija Djurovic purchased the property for automobile storage and repair.

The site also includes four acres that ACS leases from CSX, located to the north of the
active facility (Area 4B on Figure 2). Area 4B is currently undeveloped and heavily
vegetated. It is bordered to the west and north by wetlands.

The land surrounding the site is currently zoned for industrial use, but historically has
been used for a combination of industrial, residential, and recreational purposes. In the
following paragraphs, current land uses in the vicinity of the site are described in a clockwise
fashion, beginning at the northeast corner. The area surrounding the site and the roads and
railroads immediately adjacent to the site are labeled in Figure 2.

Located northeast of the site, beyond the intersection of Colfax Avenue and the Grand
Trunk Railroad right-of-way, are the Oak Ridge Prairie County Park and the Griffith Airport.
Immediately east of the site and north of the C&O Railroad right-of-way, the land is
undeveloped and zoned general industrial (ENVIRON 1998). To the east of Colfax Avenue
and south of the C&O Railroad right-of-way are several small businesses. To the east of
Colfax Avenue and along Reder Road, several small businesses and several single family
residences are present (this area is labeled Area 5A on Figure 2). South of the intersection
of Reder Road and Colfax Avenue, on Arbogast Avenue, are a private residence and a small
industrial building. The area was zoned for industrial use after the residences were built,
with the intention that any future development in the area would be industrial. The pre-
existing residences in the industrial zone are considered conforming uses, and a zoning
ordinance cannot force changes in these existing uses. However, new residences would be
considered non-conforming and the ordinance can prevent construction of a non-conforming
use. In addition, if the pre-existing residential use is discontinued, the ordinance can also
prevent it from being resumed (Sargent 1997).

To the west and southwest of the site, south of the C&O Railroad right-of-way, are the
Griffith Municipal Landfill and Town of Griffith Municipal Garage. Beyond the municipal
landfill and west of the Chicago and Erie (C&E) Railroad right-of-way, are vacant land and
a residential development (Area 6 on Figure 2). This area is zoned for residential use.

North of the C&O Railroad right-of-way to the west of the site (Area 4A on Figure 2),
and north of the Grand Trunk Railroad right-of-way (Area SB on Figure 2) the land is
primarily vacant, and classified as wetlands. Further to the north, along Main Street, are
small businesses and an industrial park.
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3.1.2 Reasonably Anticipated Future Exposure Setting

Reasonably anticipated future exposure settings for evaluation in the baseline risk
assessment have been developed based on USEPA's "Land Use in the CERCLA Remedy
Selection Process" (USEPA 1995a). This guidance presents framework and specific factors
to be used in determining the reasonably anticipated land use for the purpose of estimating
potential future risks. Based on USEPA guidance (1995a), a comprehensive review of
information pertinent to future land use patterns on and around the site has been conducted,
as presented in Appendix A.

Site-specific information consulted in developing the reasonably anticipated future
exposure setting at the ACS site includes the following:

¢ Master Plan for the Future Land Use, Griffith, Indiana;

¢ Official Zoning Map for Town of Griffith;

¢ Personal communications with the Building Commissioner of Griffith;

* Information from the Northwestern Indiana Regional Planning Commission

(NIRPC);

* U.S. Census data;

* U.S. topographic, wetland inventory, and flood plain maps;

*  Declarations of Land Use Restriction of Real Property; and

* Information from the Historic Landmarks Foundation of Indiana.

The Master Plan for Griffith (Vilizan-Leman 1975) is used by the Town government to
guide future development in Griffith.

A comprehensive review of information pertinent to future 1and use patterns surrounding
the site confirms that the assumption of continued industrial land use at the site is appropriate
(see Appendix A). Given the history of industrial land use at the site, ACS's plans for
continuing operations, the Town of Griffith's plans for continuing industrial/commercial
development surrounding the site, and the aesthetic unsuitability of the site's location for
residential development, the probability is low that the location of the site would support
residential use in the future (ENVIRON 1998). The limited population growth expected in
the future and Griffith's plans to direct the potential growth away from the site also indicate
a low probability of future residential land use at the site.

'NIRPC is a multi-purpose, area-wide planning agency representing local governments
within Lake, Porter, and LaPorte Counties; at least two-thirds of the Commission must be
local officials.
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Thus, the future exposure setting for all on-site areas is assumed to be
industrial/commercial. The future exposure setting for all off-site areas is assumed to also
include residential use, given the current existence of homes in the industrially zoned areas
adjacent to the site.

3.1.3 Summary of Potentially Exposed Populations
Based on the exposure settings described in Sections 3.1.1 and 3.1.2, the baseline risk
assessment evaluates the following land uses, under both current and reasonably anticipated
scenarios:
* Industrial land use at the site; and
* Industrial/commercial, residential, and recreational land uses surrounding the site.
The exposure populations considered in the risk assessment under these land use
scenarios are:
*  On-site Workers - Routine Operations
The majority of workers at the ACS facility are employed in manufacturing
functions which take place within manufacturing buildings. These workers rarely,
if ever, perform job functions that bring them into direct contact with soil or
groundwater at the site. Routine incidental contact with outdoor areas at the facility
may occur during breaks and walks to and from parking lots. The extent of such
outdoor activities is expected to vary seasonally, and to differ from area to area at
the site (ENVIRON 1998).
*  On-site Workers - Utility Excavation
A small number of the facility's workers may be involved in occasional outdoor
maintenance activities (e.g., replacing the aggregate covering the site), or occasional
excavation activities (e.g., to maintain underground utility lines at the site) in
addition to routine manufacturing work. The extent of contact during excavation
activities is expected to vary seasonally, and to differ from area to area at the site
(ENVIRON 1998).
*  On-site Workers - Construction
Several areas of the site are not developed and may require construction of
buildings prior to industrial use. Such construction could involve more extensive
excavation than for utility line maintenance. Contact during construction activities
would be limited to the building season (i.e., nine months of the year).
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*  On-site Trespassers
Public access to portions of the site is controlled by perimeter fencing that is
inspected monthly. In addition, the presence of the active ACS facility discourages
unauthorized entry to the site. Several outdoor recreational areas are located
nearby, further reducing the potential for trespassing at the site. Trespassing has
been observed in the unfenced portions of the site, but not in the fenced portions
(ENVIRON 1998). Nevertheless, this population is assessed for risk under current
and future land-use.

*  Off-site Residents
The nearest residences to the site are located east of the site along Reder Road and
Colfax Avenue (Area SA, Figure 2). Additional residences are located beyond the
Griffith Municipal Landfill and C&E railroad right-of-way, west and southwest of
the site (Area 6, Figure 2).

*  Off-site Workers
Various commercial and industrial properties are located to the north, east, and
south of the site.

3.2 ldentification of Potential Human Exposure Routes and
Pathways

The potential routes of human exposure evaluated in the baseline risk assessment are
ingestion, dermal contact, and inhalation. In some cases, chemicals may migrate through an
"exposure pathway" from a source to a location where exposure through one or more of these
routes could potentially occur.

For an exposure pathway to be complete, the following elements are required: (1) a
source and a mechanism of contaminant release; (2) a transport medium; (3) a point of
potential human contact with the affected medium (i.e., an exposure area); and (4) an
exposure route at the point of contact. Based on a consideration of exposure routes and

complete exposure pathways, the following eight exposure areas have been evaluated in this
risk assessment:

On-site Areas

* Areal: On-site Containment and Still Bottoms/Treatment Lagoon Area
* Area2: Off-site Containment Area
* Area3: Kapica-Pazmey Area

* AreadA: Wetlands Area
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* Aread4B:  North Area

Off-site Area

* AreaSA:  Off-site - East

* Area5B: Off-site - North

* Areab: Off-site - West

These areas represent potential points of contact with affected media, based on the
current and reasonably expected future exposure settings at and around the ACS site. Each
exposure area is shown in Figure 2.

Sections 3.2.1 through 3.2.8 below describe the exposure areas included in the baseline
risk assessment, and the potential exposure routes and pathways that are quantitatively

evaluated for each area. The potential exposure pathways for each Area are summarized in
Tables 3-1 through 3-8.

3.2.1 Area 1: On-site Containment and Still Bottoms/Treatment Lagoon Area

Area 1 is the active manufacturing area of the ACS property and consists of
approximately 15 acres located north of the C&O Railroad. It is surrounded by a fence and
includes the On-site Containment Area and the Still Bottoms/Treatment Lagoon Area.
Current and potential future receptors evaluated in the risk assessment for Area 1 are: (1)
routine workers; and (2) utility workers. Trespassing has not been observed in Area 1 under
current conditions, but trespassers are assumed to be an additional potential future receptor
in this area. Due to physical restraints posed by the shallow groundwater table in this area,
future construction would probably be of the slab-on-grade variety involving shallow
excavation; therefore, a typical construction worker scenario is not evaluated for Area 1.
However, exposure to shallow groundwater by future construction workers during shallow
excavations, 0 to 4 feet below ground surface (bgs), is evaluated for dermal and inhalation
risk.

Following closure of the disposal areas at the ACS facility (i.e., the On-site Containment
Area and the Still Bottoms/Treatment Lagoon Area) in the 1970s, wastes were covered with
at least one foot of clean fill material. In addition, ACS currently maintains a six-inch
aggregate cover over most of the manufacturing area. This cover is added to and regraded
periodically, as needed (ENVIRON 1998). However, in order to quantitatively establish the
need to maintain this cover, current and future on-facility workers are assessed for contact
with surface soils during routine activities in Area 1. Because the future composition of
surface soil cannot be predicted with certainty and may be some combination of what is
currently considered surface and subsurface, future risks to on-facility workers and
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trespassers were estimated by including all sample results from 0 to 10 feet bgs and then
calculating a reasonable maximum exposure concentration for the entire depth-range.

It has been assumed that both current and future exposure of on-site and off-site
receptors could potentially occur via inhalation of vapors emitted from undisturbed soil
above the groundwater table in Area 1. However, only on-site inhalation risks are
quantitatively evaluated. Vapor emissions from groundwater would be significantly less than
emissions from soil above the groundwater table. Potential off-site inhalation exposures are
evaluated for off-site residents nearest to Area 1, and thus are considered conservative,
screening-level estimates.

Exposures could also potentially occur in limited portions of Area 1 if excavation
through the aggregate and clean fill is necessary to maintain underground utilities. To
conservatively estimate these potential exposures, it is assumed that excavations could occur
anywhere in Area 1. Due to the shallow depth to groundwater in Area 1 (approximately two
to eight feet below ground surface) (Warzyn, Inc. 1991a), exposure to both subsurface soil
and groundwater in an excavation pit may occur during maintenance of utility lines, which
are typically located three to seven feet below ground surface. Under current conditions,
contact with these media is not anticipated because all workers performing excavations at
the ACS site are required to wear personal protective equipment as specified in the ACS Site
Safety and Health Plan (ACS 1997).

However, in order to establish the need for these protective measures, the baseline risk
assessment evaluates both current and future exposures by underground-utility workers,
assuming that protective equipment may not be worn during excavation activities. In such
cases, the primary potential routes of exposure for excavation workers would be incidental
ingestion of soil, dermal contact with soil, dermal contact with shallow groundwater entering
into an excavation pit, and inhalation of vapor and particulates from soil and exposed
groundwater. Incidental ingestion of groundwater is judged to be relatively insignificant and
is not evaluated.

Since Area 1 is currently used by ACS for manufacturing operations, USEPA has
requested an evaluation of the potential adverse consequences of truck traffic over the drum
landfill. Very limited data are available regarding specific contaminant concentrations in the
drummed materials, preventing a quantitative analysis of risks posed by trucks driving over
the drum landfill. However, to address USEPA's concerns, a qualitative discussion of the
potential risks of truck traffic over the drums in Area 1 is presented in Section 5.3.

Off-site residents could also conceivably be exposed to emissions from soil during
periods of excavation in Area 1, under both current and future conditions. However, due to
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the short duration and frequency of excavations, these risks were assumed to be insignificant;
therefore, this pathway will not be discussed further in this risk assessment.

In the past, ACS has used lower aquifer production wells for process water in a closed
system. Currently, all production wells are sealed and the ACS facility relies on municipal
water only. In addition, ACS has placed a deed restriction on the property to restrict use of
groundwater for drinking water and irrigation. Thus, exposure to groundwater in Area 1 is
not likely to occur (ENVIRON 1998). However, in order to establish the quantitative need
for deed restrictions and in the event that production wells are reinstalled in the future to
supplement the municipal water, it is assumed that current and future workers could
conceivably be exposed to lower aquifer groundwater via ingestion and showering.

3.2.2 Area 2: Off-site Containment Area

Area 2 is the Off-site Containment Area. It consists of approximately 11 acres and is
bounded to the north by the C&O Railroad, to the west by the Griffith Municipal Landfill,
to the south by the former Kapica-Pazmey property, and to the east by Colfax Road. Area
2 is a fenced but undeveloped property owned by ACS. No trespassing has been observed
in Area 2 and the fence is checked monthly (ENVIRON 1998). However, in order to
establish the quantitative need for these control measures (i.e., fence maintenance), current
exposures to trespassers are evaluated for risk. Although ACS has no plans to sell this
property, or to develop it for any purpose, it is conceivable that Area 2 could be developed
for industrial use in the future. Should this area be developed for industrial purposes,
potentially exposed future individuals in Area 2 could potentially include routine workers,
utility workers, construction workers, and trespassers.

The portion of Area 2 where waste disposal reportedly occurred was covered by more
than one foot of clay after the disposal activities ceased. If intact, such a clay cap would
eliminate direct contact with subsurface materials and reduce the magnitude of vapor
emissions. Although the initial clay cap was disturbed in several locations during site
characterization and remediation activities, a new clay cap (one-foot deep) has been placed
over Area 2 (ENVIRON 1998). However, recent field observations noted numerous
locations where this new cap had eroded, exposing drums at the surface (BVSPC 1998a).

Under current conditions, it is assumed that trespassers could be exposed to soil below
the cap through incidental ingestion, dermal contact, and inhalation, and that exposures of
off-site residents could occur via inhalation of vapors from undisturbed subsurface soil in

Area 2. Potential exposures of off-site residents are evaluated by estimating vapor
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concentrations in air at the off-site residences nearest to Area 2, and thus are considered
conservative, screening-level estimates.

If Area 2 were to be developed for industrial purposes, exposures of future routine
workers could potentially occur via direct contact with surface soils and inhalation of vapor
emissions from surface and subsurface soil. The future composition of surface soil cannot
be predicted with certainty, and may be some combination of what is currently considered
surface and subsurface. Due to ongoing remediation investigations and activities, no samples
have been collected from 0 to 2 feet; thus, the current surface concentrations have not been
characterized. Therefore, the risk assessment includes an estimate of potential future risks
to on-facility workers based on subsurface soil concentrations only. The data set used to
evaluate this scenario was collected from 2 to 10 feet.

In addition, current and future excavation activities to maintain underground utilities
could also result in exposures to subsurface soil in Area 2 if personal protective equipment
were not worn. To quantify potential exposures during underground-utility maintenance, it
is assumed that excavations could occur to a depth of 10 feet anywhere in Area 2. The
primary potential routes of exposures for utility workers in Area 2 are ingestion of soil,
dermal contact with soil, and inhalation of vapor and particulates from exposed soil. Since
the water table is somewhat deeper in Area 2 than in Area 1 (generally 10 to 16 feet below
ground surface, except at locations immediately adjacent to Area 1), contact with
groundwater in an excavation pit is not likely to occur and is not evaluated.

If Area 2 were to be developed for industrial purposes, building construction involving
extraction of soils may also occur. Exposures of future construction workers could
potentially occur via incidental ingestion of and dermal contact with soil and inhalation of
vapor and particulate emissions from soil. Two construction scenarios are evaluated: (1) the
construction of a slab-on-grade building, such as a warehouse, assuming footings excavated
to a depth to four feet; and (2) construction of a building requiring excavations to a depth of
up to 10 feet.

Off-site residents could also be exposed via inhalation of vapor and particulate
emissions from soil during periods of excavation for utility maintenance or construction in
Area 2, under future conditions. However, due to the short duration and frequency of
excavations, these risks were assumed to be insignificant; therefore, this pathway will not be
discussed further.

As mentioned previously, municipal water is readily available to the site. Thus, future
industrial development of Area 2 is likely to include connection to the municipal supply
rather than construction of wells, and exposure to on-site groundwater is unlikely to occur

ACS RA 3'10 46517



(ENVIRON 1998). However, in the event that on-site production wells are established in
the future to supplement the municipal water (e.g., for ingestion or showering), it is assumed

that workers could conceivably be exposed to lower aquifer groundwater in the future.

3.2.3 Area 3: Kapica-Pazmey Area

The 2-acre Kapica-Pazmey Areais located to the south of the Off-site Containment Area
(i.e., Area 2) and is bounded to the west and south by the Griffith Municipal Landfill. As
with Area 2, this area is currently fenced and undeveloped, but could conceivably be
developed for industrial purposes in the future. Thus, current receptors for Area 3 are
trespassers, utility workers, and receptors in other areas who may inhale emissions from Area
3.

Potential exposures of off-site residents may occur via inhalation of vapor and
particulate emissions from soil in this area. However, due to the short duration and
frequency of excavations, these risks were assumed to be insignificant.

If Area 3 is developed for industrial purposes, exposures of future routine workers could
occur via ingestion and dermal contact with surface soil, and inhalation of vapor and
particulate emissions from soil. Because the future composition of surface soil cannot be
predicted with certainty, and may be some combination of what is currently considered
surface and subsurface, current and future risks to on-facility workers and future risks to
trespassers were estimated by including all sample results from 0 to 10 feet bgs and then
calculating a reasonable maximum exposure concentration for the entire depth-range.

In addition, current and future excavation activities to maintain underground utilities
could result in exposures to subsurface soil in Area 3 if protective equipment were not worn.
To quantify potential exposures during underground-utility maintenance, it is assumed that
excavations could occur to a depth of 10 feet anywhere in Area 3. The primary potential
routes of exposure for excavation workers are ingestion of soil, dermal contact with soil, and
inhalation of vapor and particulates from exposed soil. Due to the depth of the water table
in Area 3 (approximately 10 to 16 feet below ground surface), contact with groundwater in
an excavation pit is not expected to occur and thus is not evaluated.

If Area 3 were to be developed for industrial purposes, building construction involving
excavation of soils may also occur. Exposures of future construction workers could
potentially occur via incidental ingestion of and dermal contact with soil and inhalation of
vapor and particulate emissions from soil. Two construction scenarios are evaluated: (1) the

construction of a slab-on-grade building, such as a warehouse, assuming footings excavated
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to a depth of four feet; and (2) construction of a building requiring excavations to a depth of
up to 10 feet.

Off-site residents may also be exposed to vapor and particulate emissions from soil
during periods of excavation for utility maintenance or construction in Area 3, under future
conditions. However, due to the short duration and frequency of excavations, these risks
were assumed to be insignificant; therefore, this pathway will not be discussed further.

As mentioned previously, municipal water is readily available to the site. Thus, future
industrial development of Area 3 is likely to include connection to the municipal supply
rather than construction of wells, and exposure to on-site groundwater is unlikely to occur
(ENVIRON 1998). However, in the event that on-site production wells are established in
the future to supplement the municipal water (e.g., for ingestion or showering), it is assumed
that workers could conceivably be exposed to lower aquifer groundwater in the future.

3.2.4 Area 4A: Wetlands Area

Area 4A is located between the Grand Trunk Railroad and the C&O Railroad right-of-
ways, west of the fence line of Area 1. This approximately 25-acre area is primarily wetlands
and is unlikely to be developed in any way due to Federal Clean Water Act prohibitions on
wetland development (42 U.S.C. 1311 and 1344).

Under current and future conditions, potential exposure of trespassers may occur via
incidental ingestion and dermal contact with sediment and surface water, and via inhalation
of vapor emitted from surface water in Area 4A.

3.2.5 Area 4B: North Area

Area 4B consists of six acres located north of Area 1 and south of the Grand Trunk
Railroad right-of-way and is heavily vegetated and undeveloped. This area is evaluated
separately from Area 4A because it is not classified as wetlands, and thus could potentially
be developed for industrial purposes in the future. Under current land use, trespassers are
the only potential receptors in Area 4B. Should this area be developed for industrial
purposes, future receptors could include routine workers, excavation workers for utility
maintenance, and trespassers. Due to physical restraints posed by the shallow groundwater
table in this area, future construction would probably be of the slab-on-grade variety
involving shallow excavation; therefore, a typical construction worker scenario is not
evaluated for Area 4B. However, exposure to shallow groundwater by future construction

workers during shallow excavations (0 to 4 feet bgs) is evaluated for dermal and inhalation
risk.
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Under current and future conditions, potential exposure of trespassers may occur via
ingestion and dermal contact with sediment and surface water, and via inhalation of vapor
emitted from groundwater in Area 4B.

Should this area be developed for industrial purposes in the future, potential exposure
of workers may occur via ingestion and dermal contact with sediment and surface water, and
via inhalation of vapor emitted from groundwater in Area 4B. No contaminants have been
detected in subsurface soil from this area, so the evaluation of potential future exposures is
conservatively based on surface soil concentrations only.

The baseline risk assessment evaluates potential future exposures by utility workers,
assuming that protective equipment may not be worn during excavation activities. In such
cases, the primary potential routes of exposure for excavation workers would be incidental
ingestion of sediment, dermal contact with sediment, dermal contact with groundwater
entering into an excavation pit, and inhalation of vapor and particulates from exposed
groundwater. Ingestion of groundwater is judged to be relatively insignificant and is not
evaluated.

As mentioned previously, municipal water is readily available to the site. Thus, future
industrial development of Area 4B is likely to include connection to the municipal supply
rather than construction of wells, and exposure to on-site groundwater is unlikely to occur
(ENVIRON 1998). However, in the event that on-site production wells are established in
the future to supplement the municipal water (e.g., for ingestion or showering), it is assumed

that workers could conceivably be exposed to lower aquifer groundwater in the future.

3.2.6 Area 5A: Off-site East

Area SA consists of off-site properties to the east and southeast of the site that are zoned
for industrial use only, but include existing residential development. Current and future
potential receptors in Area SA include both off-site residents and off-site workers. As off-
site worker exposures are expected to be lower than potential residential exposures in Area
5A, only residential exposures are quantified in the risk assessment. Risks are calculated for
both child and adult residents.

As discussed in Sections 3.2.1 through 3.2.5, residents could be exposed via inhalation
of soil vapor and particulates from on-site areas, both during routine operations and during
excavation in those areas. However, due to the short duration and frequency, risks resulting
from excavations were not evaluated. Site-related contaminants may also migrate to off-site
soils via deposition of airborne particulates or via groundwater discharge to the surface.
Residences near the site are not located at groundwater discharge points and deposition of
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particulate emissions from the site is not expected to be significant. However, as a
conservative measure, the baseline risk assessment evaluates potential residential exposure
to off-site soil based on the results of supplemental off-site samples collected by USEPA in
September 1997.

Most residents of Griffith rely on the municipal water supply system for drinking water
(Warzyn, Inc. 1991b). Conditions at the site do not and cannot affect the quality of the
municipal water supply, as this water is drawn from Lake Michigan (NIPSC 1992).
However, residents in Area SA do use well water and therefore, exposures to contaminants
in groundwater in Area SA can occur during potable use through ingestion, dermal contact,
and inhalation. Potential exposures of off-site adult residents to contaminants in
groundwater during outdoor use are via incidental ingestion and dermal contact during
gardening, lawn care, and other nonpotable uses. Off-site child residents could be exposed
to contaminants in groundwater used to fill an outdoor swimming/wading pool.

Two groundwater aquifers are present in the vicinity of the site, with a continuous clay
layer separating the two systems (Warzyn, Inc. 1991a). In the site monitoring wells, the
average depth to the top of the clay confining layer is about 15 to 20 feet bgs. A thorough
survey of private wells in the area performed by Warzyn (now Montgomery Watson) during
the Remedial Investigation (Warzyn, Inc. 1991a) indicated that all private wells in the
vicinity of the site (on Reder Rd., Colfax Ave., and Arbogast St.) are screened in the lower
aquifer, at depths ranging from 45 to 65 feet bgs. The majority of the logs provide
descriptions of the formations at the well location, and document the presence of the clay
layer and that the well is screened below the clay layer. Well records were not available for
two wells in Area SA, along Reder Road. However, contaminant concentrations collected
from these two private wells (and all of the other private wells) are significantly lower than
concentrations measured in the upper aquifer in that area, and are similar to those measured
in the lower aquifer Thus, there is no evidence that any private wells are currently screened
above the clay layer in Areas SA or 5B, or are being influenced by groundwater quality in the
upper aquifer (ENVIRON 1998).

Therefore, the risk assessment uses concentrations in the lower aquifer to estimate
current and future potable residential uses in Area SA. However, as a bounding scenario, the
risk assessment also evaluates potential risks from residential non-potable use (i.e., lawncare,
wading pool, etc.) of upper aquifer water.
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3.2.7 Area 5B: Off-site North

Area 5B consists of off-site properties to the north of the site that are zoned for industrial
use. The area immediately north of the site in Area 5B is primarily vacant, and classified as
wetlands. There are no residences in Area 5B within approximately half a mile of the site,
and the wetlands portion of Area 5B is unlikely to be developed in any way due to Federal
Clean Water Act prohibitions on wetland development (42 U.S.C. 1311 and 1344). Future
potential receptors in the non-wetlands portions of Area 5B are off-site commercial workers.
Contaminants have been detected in upper aquifer water in a vacant portion of this area, so
exposures are evaluated for those future construction workers who may potentially contact
upper aquifer water. The clay layer averages 13 feet in depth below ground surface in Area
5B, which precludes installation of a well in the upper aquifer. Thus, workers performing
excavation for construction are the only receptors likely to contact upper aquifer water.

To conservatively estimate future exposures to the upper aquifer in Area 5B, it is
assumed that excavations could occur anywhere in Area 5B. Due to the shallow depth to
groundwater in Area 5B, exposure to groundwater in an excavation pit may occur.

The baseline risk assessment evaluates potential future exposures by construction
workers, assuming that protective equipment may not be worn during excavation activities.
In such cases, the primary potential routes of exposure for excavation workers would be
dermal contact with groundwater entering into an excavation pit and inhalation of vapor from
exposed groundwater.

Northern migration of on-site contaminants in the lower aquifer could potentially occur
and contaminate the lower aquifer below Area 5B in the future. This future lower aquifer
could then be put to various commercial uses. In order to account for this potential migration
and exposure, current on-site concentrations in the lower aquifer were used to assess future
inhalation and dermal exposures to commercial workers (e.g., car wash) in Area 5B.

3.2.8 Area 6: Off-site - West

Area 6 consists of off-site properties to the west and southwest of the site in an area that
is zoned for residential use. Current and future potential receptors in Area 6 include off-site
residents and off-site workers. As off-site worker exposures are expected to be lower than
potential residential exposures in Area 6, only residential exposures are quantified in the risk
assessment. Risks are calculated for both child and adult residents. Surface water from Area
4A (i.e., the wetlands area) discharges contaminated sediment to a low-lying area between
the Chesapeake and Ohio railroad right-of-way and the Griffith Municipal landfill. Water

intermittently present in this area flows to the west, towards Area 6. Therefore, potential
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residential exposures to sediment are evaluated for Area 6. Exposures to groundwater are
not evaluated, however, because Area 6 is not located downgradient of the site.

3.3 Exposure Concentrations

Contaminant concentrations have been measured in soil, groundwater, surface water, and
sediment at various locations at and around the ACS site. The sampling locations for all
environmental samples used in this assessment are presented in Figure 3 (soil and sediment)
and Figure 4 (surface water and groundwater). The measured contaminant concentrations
in each media are used in estimating potential exposure concentrations; i.e., chemical
concentrations at the potential points of contact discussed in Section 3.2. The approaches
used to estimate exposure concentrations in the various environmental media (i.e., soil,
groundwater, surface water, sediment, and ambient air) are presented in the following
sections. The tables presenting the exposure point concentrations for soil (Tables 2-9-1
through 2-9-9), sediment (Tables 2-10-1 through 2-10-5), surface water (Tables 2-11-1
through 2-11-4), and groundwater (Tables 2-12-1 through 2-12-7) follow the text.

3.3.1 Exposure Concentrations in Soil

USEPA guidance (USEPA 1989, 1992d) recommends using a conservative estimate of
the arithmetic mean of measured concentrations for the exposure point concentration, when
evaluating long-term exposures. The 95% upper confidence limit (UCL) on the arithmetic
mean of measured concentrations is used in calculating chronic daily intake (CDI), although
the maximum measured concentration is used when the 95% UCL exceeds the maximum
detected concentration (USEPA 1989). With the exception of Area 2 and Area 3, the 95%
UCL was calculated for all data sets where the number of samples was greater than 10. At
the request of USEPA, a 95% UCL for Areas 2 and 3 was not calculated, and the maximum
concentration detected was used as the exposure point concentration (USEPA 1998e). In
calculating the 95% UCL, assumptions about the distribution of the concentration data are
necessary. Inthe baseline risk assessment, 95% UCL concentrations are calculated using the
USEPA default equation for lognormally distributed data, the most common distribution for
complete environmental data sets (USEPA 1992d).

For evaluating potential surface contact exposures, the lower of the 95% UCL and
maximum detected concentration of a contaminant is obtained using soil samples collected
from 0 to 2 feet below ground surface for current scenarios, and from 0 to 10 feet for the
future scenarios. For evaluating potential exposures during utility excavation activities, the
lower of the 95% UCL and maximum detected concentration of a contaminant is obtained
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using soil samples collected from a depth of 0 to 10 feet for the current and future scenarios,
except in Areas 2, 3, and 4B. As mentioned previously, at USEPA's request, the maximum
concentration was used as the exposure point for Areas 2 and 3. No wastes were disposed
of in Area 4B, and no contaminants were detected in the subsurface soil sample from this
Area (SB-096). Therefore, in Area 4B, the lower of the 95% UCL and maximum detected
concentrations for all samples collected within a depth of two feet was used to evaluate
potential future exposures during utility maintenance.

Subsurface soil sampling was very limited in Areas 2 and 3. However, from this limited
data, it is known that the contamination in these two areas is heterogeneous, both in nature
and distribution. Because of the limited data and at USEPA's request, the risk of soil
exposures in these areas is based upon maximum concentrations. In order to more
reasonably estimate the risk associated with these areas, further investigation would be
required.

3.3.1.1 Exposure Concentrations in Soil for Utility Maintenance and
Construction Scenarios. As discussed in Section 3.2, workers may contact soils
extending from the ground surface to the bottom of an excavation during excavation
activities for utility maintenance or construction. For utility maintenance in Areas 1, 2, 3,
and 4B, excavations are assumed to extend to 10 feet below ground surface. For hypothetical
future building construction in Areas 2 and 3, two excavation depths are evaluated: (1) 4 feet
below ground surface, and (2) 10 feet below ground surface. Neither utility maintenance nor
building construction scenarios are evaluated for Area 4A because it is a wetland. Only slab-
on-grade construction scenarios are evaluated for Area 1 and Area 4B because of the shallow
depth to groundwater in these areas.

Areal
Surface Samples (0-2'): 14 samples, used to evaluate current routine worker
Subsurface Samples (0-4'): 28 samples, used to evaluate future construction worker
Subsurface Samples (0-10'): 86 samples, used to evaluate current and future utility worker,
future routine worker, and future trespasser

For all chemicals detected at least once within the specified depth ranges (i.e.: 2 ft bgs,
4 ft bgs, or 10 ft bgs), the concentration in non-detect samples was assumed equal to one-half
the detection limit for that sample. Chemicals not detected within a depth range were not
included in the analysis for the corresponding scenario. The lower of the 95% UCL and
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maximum detected concentration for each chemical was used as the exposure point
concentration.

Area2
Surface Samples (0-2'): none
Subsurface Samples (2-4'): 12 samples, used to evaluate current trespassers and future
construction worker (slab on grade)
Subsurface Samples (2-10'): 28 samples, used to evaluate current and future utility worker,
future routine worker, future trespasser, and future construction worker

For Area 2, because there are no surface soil data, the subsurface soil concentrations
were used to characterize the risks. This assumption is believed to be conservative because
it does not account for the lower concentrations expected to be present in the clay cap placed
over Area 2 wastes in the 1970's, and in the additional one-foot clay cap installed during
recent remediation activities to limit surface water infiltration. For all chemicals detected
at least once within the specified depth range (4 ft bgs or 10 ft bgs), the concentration in non-
detect samples was assumed to be equal to one-half the detection limit for that sample.
Chemicals not detected within the specified depth were not included in the analysis for the
corresponding scenario. For each depth range, as requested by the USEPA, the maximum
concentration was used as the exposure concentration.

Area 3

Surface Samples (0-2'): 14 samples, used to evaluate current trespassers

Subsurface Samples (0-4'): 20 samples, used to evaluate future construction worker (slab
on grade)

Subsurface Samples (0-10'): 44 samples, used to evaluate current and future utility
workers, future routine worker, future trespasser, and future construction worker.

For all chemicals detected at least once within the specified depths, the concentration
in non-detect samples was assumed to be equal to one-half the detection limit for that
sample. Chemicals not detected within the specified depth were not included in the analysis
for the corresponding scenario. As in area 2, for each depth range, the maximum
concentration was used as the exposure concentration.

Area 4B

Surface Sediment Samples (0-2'): 6 samples, used to evaluate current trespasser
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Surface sediment concentrations were assumed to characterize the concentrations
throughout an excavation in Area 4B. This assumption is conservative since no waste
disposal occurred in this area, and no chemicals were detected in the soil boring sample
collected at depth. For each chemical, the exposure concentration was assumed to be the
95% UCL on the arithmetic mean, or the maximum concentration, whichever was lower for
the surface sediments.

3.3.2 Exposure Concentrations in Groundwater

As discussed in Section 3.2, workers are not currently exposed to on-site groundwater.
However, within the last ten years, lower aquifer production wells were used in Area 1.
Therefore, in order to reinforce the need for deed restrictions against the use of onsite
groundwater, it is conservatively assumed that current workers are exposed to groundwater
in Area 1 through ingestion and dermal contact and inhalation of volatile organic compounds
(VOCs) while showering. In the future, on-site routine worker exposure to contaminants in
lower aquifer groundwater would occur if on-site groundwater wells in Areas 1, 2, 3, and 4B
are established to supplement the available municipal supply. Exposure could once again
occur via ingestion, dermal contact while showering, and inhalation of VOCs. Potential
exposure concentrations for Areas 1, 2, 3, and 4B are conservatively estimated using the
maximum detected concentration for each contaminant in lower aquifer water, based on all
production wells and on-site lower aquifer monitoring well data.

In addition, future worker exposure to contaminants in the upper aquifer may occur
through dermal contact with groundwater and inhalation of vapors emitted from exposed
groundwater during utility excavation and construction activities in Areas 1, 4B, and 5B,
where the depth to groundwater is shallowest. In other areas, the groundwater is
considerably deeper and direct exposures would not be expected. The exposure
concentrations in Areas 1 and 4B are estimated using the maximum detected concentrations
for each contaminant in groundwater, based on data from the upper aquifer monitoring wells
located in or immediately adjacent to each area.

Consistent with USEPA Region 5 policy, potential future worker exposures (i.e.,
construction worker) to contaminants in off-site upper aquifer water in Area 5B are estimated
using data from wells at the center of the plume. Of the four upper aquifer wells in Area 5B,
only Well MW-48 is in the center of the plume. In addition to future use of the shallow
aquifer, the lower aquifer in Area 5B could be used for future commercial/industrial uses.
The primary direction of groundwater flow in this area is generally to the north, and thus the

current on-site contaminant plume could potentially move into Area 5B. In order to
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conservatively account for the potential future off-site commercial/industrial risk of exposure
to the on-site lower aquifer contamination, current on-site contaminant-specific maximums
were used as the exposure point concentrations for Area SB. The commercial use of the
lower aquifer in Area 5B that is evaluated in this risk assessment is that of a labor-intensive,
auto-detailing car wash facility. This type of facility would produce a water aerosol which
would presumably represent full-body dermal exposure for the workers and inhalation of
vapors during their entire work day.

As discussed in Section 3.2.6, off-site residential exposure to contaminants in
groundwater may occur in Area SA through ingestion, dermal contact, and inhalation of
vapors during household use and through incidental ingestion and dermal contact during
outdoor activities (i.e., gardening, swimming, etc.). Potential current exposures to
contaminants in groundwater are estimated using data from existing private wells. The
existing private well with contaminant concentrations corresponding to the highest overall
potential risk is conservatively used to evaluate current off-site residential exposures.
Potential future exposures to contaminants in lower aquifer water are estimated using the
maximum concentration for each contaminant detected in any off-site well in Area SA. This
approach is considered conservative because the maximum concentrations for all
contaminants do not all occur in the same well.

As discussed in Section 3.2, the shallow depth of the clay layer in the vicinity of the site
and other factors are expected to preclude installation of wells into the upper aquifer
(ENVIRON 1998). However, as a bounding estimate, future residential exposures to upper
aquifer water are evaluated for outdoor exposure activities only. Consistent with USEPA
Region 5 policy, potential future exposures to contaminants in upper aquifer water are
estimated using the lower of the 95% UCL and maximum detected concentration data from
wells at the center of the off-site plume (i.e., Wells MW-45 and MW-06 in Area 5A).

3.3.3 Exposure Concentrations in Sediment and Surface Water

Exposures of trespassers to sediments and surface water in Area 4A and 4B, and of
residents to sediments in Area 6, are evaluated under both current and future scenarios.
Exposures of trespassers to these media in Areas 1 and 2 are also evaluated under the future
scenario. Exposures of workers to sediments and surface water in Area 1 are evaluated under
both current and future scenarios, while exposures to these media in Area 2 and 4B are
evaluated only under future scenarios since Areas 2 and 4B are not currently developed. In

each of these areas, exposure concentrations are based on the lower of the 95% UCL and the
maximum detected connection.
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3.3.4 Exposure Concentrations in Air

Exposure concentrations in ambient air resulting from potential vapor and particulate
emissions from soil, and from potential vapor emissions from groundwater and surface
water, are estimated using mathematical models in combination with the exposure
concentrations in soil, groundwater, and surface water. The vapor and particulate emission
models for unsaturated soil, the vapor emission model for exposed and covered groundwater,
and the air dispersion model for estimating on-source and off-source air concentrations are
all recommended by USEPA (USEPA 1992, 1996a). Major features and input assumptions
in the emission and dispersion modeling and all calculations were performed by Environ
(ENVIRON 1998). The outputs of the air modeling are included in their entirety in the
Environ RA (ENVIRON 1998).

Environ's air emission concentrations resulting from contaminated surface water, soil,
and groundwater were used in this risk assessment. Because Environ calculated air
emissions from soil for two depth ranges (0 to 2 feet and 2 to 10 feet), in some scenarios,
these values were combined to determined a depth weighted average.

The model used to estimate vapor emissions from unsaturated soil is described by Jury
et al. (1990) and by USEPA in its Soil Screening Guidance (USEPA 1996a). The model
estimates the average vapor flux from the soil surface over a defined period of exposure
under steady-state conditions, with the assumption that contaminants in soil extend to a finite
depth (i.e., to the water table) and that no clean cover is present. Default values
recommended by USEPA (1996a) are used for all soil properties, unless site-specific data
are available. Chemical-specific transport properties (i.e., K., Henry's law constant,
diffusivity in air, and diffusivity in water) compiled by USEPA (1996a) are also used in the
calculation of vapor flux.

The model used for estimating potential vapor emissions from exposed groundwater and
surface water is recommended by USEPA (1992e). It estimates the steady-state vapor flux
of contaminants using an overall mass transfer coefficient, which accounts for mass transfer
of a chemical through water-air interfacial films. The concentration of a contaminant in the
exposed groundwater is assumed to remain constant at the estimated exposure concentration.
Henry's law constants compiled by USEPA (1996a) are used in the calculation of the overall
mass transfer coefficients.

The model for estimating vapor emissions from groundwater below a layer of cover soil
is a one-dimensional steady-state diffusion model using Fick's Law. The model estimates
the steady-state vapor flux of contaminants from the water table, through the region of
capillary rise, and through pore space in soil above the capillary fringe. The concentration

ACS RA 3'2 1 46517



of a contaminant in the groundwater is assumed to remain constant at the estimated exposure
concentration. Henry's law constants and diffusion coefficients compiled by USEPA (1996a)
are used in the calculations.

The particulate emission model (USEPA 1992¢) for undisturbed soils is based on the
suspension of surface soil by wind erosion. It estimates the emission of respirable soil
particles, defined as being 10 pm in diameter or smaller (i.e., PM,;). The key parameters in
the model that influence particulate emission are the threshold friction velocity for the soil
and the mean annual wind speed. For the threshold friction velocity, which is correlated to
the mode of the soil aggregate size distribution, USEPA's default mode aggregate size of 0.5
mm is used. A mean annual wind speed of 10.2 miles per hour (or 4.56 m/s) from the
National Oceanic and Atmospheric Administration (NOAA 1993) for South Bend, Indiana
is used. USEPA (1996a) default values are used for other model parameters, unless site-
specific data are available.

Particulate emissions resulting from potential on-facility excavation in Areas 1 and 4B
are expected to be insignificant since the water table in these areas is very shallow.
Therefore, little dry soil would be exposed to become susceptible to airborne transport.
Particulate emissions during hypothetical future excavations and construction in Areas 2 and
3 are evaluated using empirical data compiled by USEPA (1995b) which pertain to dust
emission from "heavy construction operations."

Under non-excavation conditions, on-facility and off-site air concentrations are
estimated using USEPA's Industrial Source Complex (ISCST3) model (USEPA 1995a).
ISCST3 is an advanced steady-state Gaussian plume model that calculates chemical
concentrations at specific downwind locations as a function of wind speed, atmospheric
stability, temperature gradient, mixing height, and downwind distance. ISCST3 utilizes local
hourly meteorological data records to define the conditions for dispersion. Data from the
closest stations were used: Michiana Airport in South Bend, Indiana for surface
meteorological conditions, and Bishop Airport in Flint, Michigan for upper air data. The on-
site workers in each area are assumed to move freely throughout the area, and the applicable
area-wide dispersion factor is estimated from the average of the dispersion factors developed
for each receptor location within the area.

Other major assumptions used in the modeling are (ENVIRON 1998):

*  The emission source is represented as a non-buoyant, zero-momentum area source;

*  Suspended particles from the source remain suspended before reaching the receptor

(i.e., there is negligible deposition and resuspension); and
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¢ The physical setting of the facility and its immediate surroundings can be modeled
as a rural environment with no significant obstructions (e.g., tall buildings, abrupt
topography).

For excavation activities, on-site concentrations in air are estimated using a simple "box"
model, while off-site concentrations are estimated using USEPA's ISCST3 model. The
"box" model allows for screening level calculations near a ground level emission source
(ENVIRON 1998).

Results of air emission and dispersion modeling were compared to ambient air
monitoring conducted at the site in July 1997 (Focus 1997). Daily eight-hour ambient air
samples were collected approximately 100 feet upwind and 100 feet downwind of the
material handling activities in Area 2 during on-site excavation, trenching, and screening.
Modeled emissions were estimated using: (1) maximum soil concentrations in Area 2; and
(2) the lower of the maximum and 95% UCL soil concentrations in Area 2. These emissions
were combined with maximum eight-hour average dispersion estimates for receptors located
approximately 100 feet from a source, based on ISCST3. Modeled ambient air
concentrations based on maximum Area 2 soil concentrations ranged from five-fold to 200-
fold higher than the maximum measured ambient air concentrations. Modeled ambient air
concentrations based on the lower of the maximum or 95% UCL soil concentrations more
closely approximated the measured concentrations (i.e., modeled concentrations ranged from
0.9 to 30 times the measured concentrations). Thus, ambient air concentrations estimated
in Environ's RA and utilized in this risk assessment are likely to be conservative estimates
of potential concentrations based as they are on USEPA's emission models and the ISCST3
dispersion model (ENVIRON 1998).

Indoor air concentrations for indoor use of groundwater are estimated by applying a
volatilization factor of 0.5 L/m’ to the estimated concentrations of volatile organic
compounds in groundwater. The volatilization factor is based on experimental data on the
volatilization of radon from household uses of water and is recommended by USEPA
(1991c). The volatilization factor is also consistent with the results of three-compartment,
mass balance models (McKone 1987) simulating the transfer of VOCs from household uses
of tap water and the distribution of the VOCs inside a home. The volatilization factor of 0.5

L/m’ was also used to estimate air concentrations in on-site showers used by workers.

3.4 Estimation of Media Intake

Potential exposures via the pathways identified in Section 3.2 are calculated by
multiplying the estimated contaminant concentrations in environmental media (identified in
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Section 3.3) by the estimated intake of the environmental media by potentially exposed
populations (human intake factor). The product of these two components is called the daily
intake (USEPA 1992c¢). The daily intake is combined with toxicity values (presented in
Section 4) to estimate theoretical carcinogenic risk and the potential for noncancer health
hazards (presented in Section 5).

Intake is calculated differently when evaluating theoretical carcinogenic risk than when
evaluating the potential for noncarcinogenic effects. For evaluating carcinogenic risk, intake
is averaged over a lifetime (USEPA 1989) and is called the chronic daily intake (CDI). For
evaluating noncarcinogenic effects, intake is averaged over the period of exposure and is
called the daily intake (DI). The CDI and DI of a contaminant for a specific route of
exposure (e.g., soil ingestion) are generally calculated using the following equations:

The general equation for estimating the human intake factor is as follows:

CR - EF - ED

Human Intake Factor(HIF) = Equation(5
n r(HIF) TR quation(s)
Chronic Daily Intake = Concentration, ..., - Human Intake Factory ... ... Equation (4)
where:
HIF - Unlt dOSC, kgSOil/kgbOdy weight 'day
CR = contact rate, which is either:

- soil ingestion rate, mg/day

- drinking water rate, L/day;

- dermal contact rate for soil exposures, mg/day, which is the
product of the exposed skin surface area (SA), soil-to-skin
adherence factor (AF), and absorption factor (ABS);

- dermal contact rate for water exposures, cm’/day, which is
the product of the skin surface area (SA), skin permeability
coefficient (K,), and exposure time.

EF = exposure frequency, days/year, which includes an exposure
time (ET) term for the inhalation pathway;

BW = body weight, kg; and

ED = exposure duration, years;

AT = averaging time (AT) days, which is a lifetime of 70 years for

carcinogens (AT,,.), and which is equal to the exposure
duration for noncarcinogens (AT

noncarc) *
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It should be noted that for dermal contact, EF is expressed as events/day and ET is

expressed in minutes/event or hours/event.

The factor values (e.g., ED, EF, etc.) and specific equations used to calculate media

intakes for every route of exposure evaluated in this risk assessment are presented in the

exposure factors tables (Tables 3-9 through 3-57). Estimates of media intake are developed

for the following potential populations (receptors) and exposure scenarios, as identified in
Section 3.2:

3.4.1 On-site Routine Worker (Areas 1, 2, 3, 4B)

incidental soil/sediment ingestion

dermal contact with soil/sediment

inhalation of vapors and particulates in ambient air

ingestion of groundwater indoors

dermal contact with groundwater indoors

inhalation of vapors from indoor groundwater use

incidental ingestion of surface water outdoors (Areas 1, 2, 4B only)
dermal contact with surface water outdoors

3.4.2 On-site Utility Worker (Areas 1, 2, 3, 4B)

incidental soil/sediment ingestion

dermal contact with soil/sediment

inhalation of vapors and particulates in ambient air

dermal contact with groundwater while excavating (Areas 1 and 4B only)
inhalation of vapors from groundwater outdoors (Areas 1 and 4B only)
ingestion of groundwater used indoors

dermal contact with groundwater indoors

inhalation of vapors from indoor groundwater use

3.4.3 On-site Construction Worker (Areas 1, 2, 3, 4B)

ACS RA

incidental soil ingestion

dermal contact with soil

inhalation of vapors and particulates in ambient air

dermal contact with groundwater while excavating (Areas 1 and 4B only)
inhalation of vapors from groundwater outdoors (Areas 1 and 4B only)

3-25 46517



3.4.4 On-site Trespasser (Areas 1, 2, 3, 4A, 4B)
- incidental ingestion of soil and/or sediment
- dermal contact with soil and/or sediment
- inhalation of vapors and particulates in ambient air
- incidental ingestion of surface water (Areas 1, 2, 4A, 4B only)
- dermal contact with surface water (Areas 1, 2, 4A, 4B only)

- inhalation of vapors emitted from surface water (Area 4A only)

3.4.5 Off-site Resident (Areas 5A and 6)
- incidental ingestion of soil (Area SA only)
- dermal contact with soil (Area SA only)
- incidental ingestion of sediment (Area 6 only)
- dermal contact with sediment (Area 6 only)
- inhalation of vapors and particulates in ambient air
- incidental ingestion of groundwater used outdoors (Area 5A only)
- dermal contact with groundwater used outdoors (Area 5A only)
- ingestion of groundwater used indoors (Area SA only)
- dermal contact with groundwater while showering (Area SA only)

- inhalation of vapors from household use of groundwater (Area 5A only)

3.4.6 Off-site Construction Worker (Area 5B)
- inhalation of vapors in ambient air

- dermal contact with groundwater while excavating

3.4.7 Off-site Commercial Worker (Area 5B)
- inhalation of vapors in ambient air

- dermal contact with groundwater (i.e., car wash)

According to USEPA (1995c) guidance, variability in the factors affecting exposure
within a potentially exposed population should be considered in estimating potential current
and future exposures. As one means of characterizing the distribution of possible exposures
in a population, USEPA (1995¢) recommends that both reasonable maximum exposure
(RME) and central tendency estimates of exposure be developed. Central tendency estimates
represent the average exposures in the population. RME estimates represent the exposures
"above the 90th percentile of the population distribution, but not higher than the individual
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in the population who has the [maximum] exposure." (USEPA 1995c). The exposure

factors for estimating central tendency and RME intakes and intake equations for each of the

potential receptor groups are presented in the following sections and summarized in Tables

3-9 through 3-57, respectively. The factors discussed below apply to both current and future

land use scenarios, unless otherwise noted.

3.4.8 On-site Routine Worker

The exposure factors used in the baseline risk assessment for workers engaged in routine

industrial activities at the site are discussed below:

3.4.8.1 Contact Rates.

ACS RA

Incidental Ingestion Rate of Surface Soil/Sediment
The current and future routine worker is assumed to ingest 100 mg of soil/sediment
per day under the RME scenario, and 50 mg of soil/sediment per day under the
central tendency (CT) scenario. Consistent with USEPA guidance (1991a, 1997¢),
these ingestion rates are based on the adult soil ingestion rates presented in
Calabrese et al. (1990).

The routine worker is expected to primarily be exposed to surface soil in Areas
1,2, and 3. Occasionally, the current routine worker could contact sediment in the
fire pond in Area 1, and future routine workers could contact sediment in ditches
in Area 2 and Area 4B. It is assumed that the worker would be in contact with
sediment for up to an hour per day and the remainder of the eight-hour day would
be in contact with soil. Since the total soil/sediment ingestion rate for the RME
scenario is 100 mg/day, it is assumed that the ingestion rate of soil and sediment in
Areas 1 and 2 would be 87.5 mg/day and 12.5 mg/day, respectively. Accordingly,
it is assumed that the ingestion rate of soil and sediment in Areas 1 and 2 would be
43.75 mg/day and 6.25 mg/day, respectively, for the CT scenario. Since there isno
sediment evaluated in Area 3 and no soil evaluated in Area 4B, the soil/sediment
ingestion rate in these area is 100 mg per day under the RME scenario and 50 mg
per day under the CT scenario.
Dermal Contact with Surface Soil/Sediment: Exposed Skin Surface Area, Soil-
Skin Adherence Factor, and Absorption Factor
Dermal contact is estimated from the product of exposed skin surface area, soil-skin
adherence factor, and chemical-specific absorption factor. The product of the
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exposed skin surface area and the soil-skin adherence factor is known as the dermal
soil loading.

Based on USEPA (1992f), soil adherence is assumed to be 1.0 mg/cm’-event
for RME scenario and 0.2 mg/cm?’-event for the CT scenario. USEPA (1992f)
recommends assuming that a skin area corresponding to 25% of the total body skin
area is exposed to soil. Accordingly, surface area is assumed to be 5,800 cm?® (95
percentile of total body surface area for adult workers) for the RME scenario and
5,000 cm? (50™ percentile of total body surface area for adult workers) for the CT
scenario.

USEPA's (1998d) chemical-specific absorption factors (e.g., cadmium and
PCB's) are used in this assessment. The generic absorption factors recommended
in USEPA (1998b) guidance of 10% for organics and 1% for inorganics are used
for all other chemicals lacking chemical-specific factors.

Incidental Ingestion Rate of Surface Water

Current and future routine workers in Area 1 could contact surface water in the fire
pond, and future workers could contact surface water that is intermittently present
in ditches in Area 2 and Area 4B. Under the RME and CT scenarios, the routine
worker is assumed to incidentally ingest 0.05 liters of surface water per contact
event. Thisingestionrate is conservatively based on USEPA's (1989) ingestion rate
for swimming of 0.05 L/hour, along with the assumption that the worker would be
in contact with the water for up to an hour per day for both the RME and CT
scenarios. The ingestion rate is conservative, considering that the worker is not
swimming in the water, and thus the potential for incidental ingestion is lower
(ENVIRON 1998).

Dermal Contact with Surface Wa